The importance of organic matter
. Increased water retention 57 decreases potential runoffs by improving water infiltration in to soils and provides a 58 store of water for plant uptake, buffering against moisture and rainfall fluctuations (Lal, 59 2004). This is of importance considering that the lack of water retention leads to a 
SOM carbon fractions and their importance

81
SOM has been conceptualised as containing three pools, with different 82 residence/turnover times (Trumbore, 2000) . These pools are the active SOM (living 83 biomass of microorganisms and partially decomposed residues; associated with 1 year 84 turnover); the slow SOM (resistant plant material; associated to a turnover from years to 85 centuries); and passive SOM (humic substances and inert organic matter), which has 86 been traditionally associated with longer residence time (thousands of years) and more 87 stability. Some authors consider that the inert organic matter should not be considered 88 as part of the passive pool, but as a fourth pool (Trumbore, 1997; Ohno, 2002 
110
Humic substances have also been measured to determine soil quality, as their presence 111 has been associated with a higher quality of soils as stated in section 1.2. Their study is 112 relevant in agricultural soils, as they increase crop yield and root dry weight, although 113 this response is not fully understood (Rose et al., 2014) . Therefore, the determination Traditionally, alkali and acid abstraction methods have been used, to later interpret the 117 chemistry of the extracted functional groups ( Olk and Gregorich, 2006 wheat, maize or spring barley.
230
In Andalusia, soil samples were collected between the provinces of Jaen 
Sample collection and preparation
237
Soil samples were collected from each horizon. Total soil depths are included in Table   238 2. Only the first horizon from each soil (specified in section 2.3) was used for the 239 analyses. Samples were air dried and sieved with a 2 mm sieve. 
Analytical methods
242
Cold and hot water extractable carbon were determined following Ghani et al. (2003) . The techniques that were compared in this study were applied to the first horizon of The majority of CC-UK soils had sandy texture, with a relatively high proportion of silt 322 (Table 2 ). The only exception was CC-UK-2, although the sand proportion was quite
323
close to that of silt. This texture was similar to that of CC-ES-1 and CC-ES-2, although
324
CC-ES-3 had a higher proportion of silt and higher proportion of clay than of sand. All
325
the OG soils presented a texture of a majority of silt (56.7-59.5%), followed by clay. It 326 is worth considering that silt is the most erodible fraction ( 
Quality of hot-water extractable carbon using UV-Vis and Fluorescence
367
HWC data was compared with SUVA- 254 and FI to assess whether it had higher 368 correlation than CWC. As it can be seen in Table 4 
Relationship between optical measures and NMR
384
The aromaticity of isolated fulvic acid samples was calculated as the ratio of the area of 385 aromatic hydrogen region to the total area of the 1 H-NMR spectrum (% aromaticity). An analogous method was used to calculate the ratio of the area of aliphatic hydrogen and 387 carbohydrate hydrogen regions.
388
As it can be seen in Figure 2 , the aromatic hydrogen region is situated in a chemical 
393
Results of these measurements can be found in Table 3 , along with the results from the 394 optical techniques. Correlation analyses were conducted comparing the results from all 395 of them (Table 4) .
396
The largest carbon fraction of the UK soils was carbohydrates. The same trend was 397 found in the CC-ES soils, but not in the OG-ES soils, where the largest carbon fraction 398 was aliphatics.
399
The proportion of aromatics of the UK soils ranged from 3.91%-5.98%, whereas for the 400 CC-ES and OG-ES soils, it ranged from 2.40-3.47% and 3.90%-4.33% respectively. As effect is currently studied when characterising organic material with a high recalcitrance 422 and that is able to retain carbon for thousands of years, due to its stability (Lehmann, 423 2007). assumption is applied to our case, CC-UK-2 has differences in its aromaticity with GS-
434
UK-1 but not with CC-UK-1. CC-ES-2 has a different aromaticity than CC-ES-1 and
435
CC-ES-3. In the same way, OG-ES-1 has differences with OG-ES-2 and OG-ES-3.
436
When all the types are compared, there are combinations of differences in the 437 aromaticity but a single pattern cannot be obtained. 
478
Correlations between aliphatics and the data from the optical measures and CWC/HWC 479 were poor (Table 4) , although slight trends can be observed for SUVA-254 , FI and CWC. 480 In these cases, the correlation was positive for FI and CWC but negative for SUVA-254 .
481
Correlations were also poor between carbohydrates and the data from the optical 
521
The EEM spectra showed a difference in the peak types that appeared in the CC-UK intense agricultural activity in CC-ES-1). More work will be needed to confirm this.
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In 
